Photolabelling of cholera toxin subunits during membrane penetration.
There has been much speculation about the mechanism by which cholera toxin exerts its effect on the cytoplasmic side of the membranes with which it interacts. After the pentamer of B subunits (5B) binds to membrane receptors, particularly the monosialylganglioside GM1, the disulphide-linked dimer A1SSA2 (which together with 5B constitutes the complete toxin) is thought to penetrate the membrane, perhaps through a channel formed by 5B and become reduced so that A1SH units reach the cytoplasm and stimulate adenylate cyclase. Evidence for this mechanism is circumstantial. If it is correct, a compound which will specifically label intramembranous sections of the toxin should label the channel-forming B subunits but not the channel-contained A1 subunit. We have tested this prediction with a photoreactive glycolipid compound and have obtained the opposite result. Therefore, we propose that only the A1 subunit enters the membrane and we provide here data on the kinetics of that process.